The aim of this study is to document the morphological and topographical anatomy of the infraorbital foramen (IOF) in relation to the infraorbital rim (IOR) and piriform opening of the nose which is necessary in clinical situations that requires regional nerve blocks. Methods: A total of 100 Indian dry adult human skulls of unknown age and gender were studied. In each skull the IOF's location was measured with IOR and piriform opening of the nose as reference points. The transverse and vertical diameters of the foramen were also measured. The orientation of accompanying groove and any accessory foramen was noted. Results: Majority of infra-orbital foramina were directed inferomedially on both the right (53.53 percent) and left (53.12 percent) sides. The overall combined distance between the IOR and IOF was 2 to 12 (6.7 ± 1.67) mm, the combined distance between piriform aperture and IOF was 11 to 23 (17.4 ± 2.43) mm. The overall combined vertical diameter was 2 to 7 (4.3 ± 0.95) mm. The overall combined transverse diameter was 1 to 5 (3.6 ± 0.84) mm. Eleven (5.64 percent) accessory infraorbital foramina were found. Conclusion: Knowledge of the anatomical characteristics of IOF locations, diameters, directions and its accessory foramina may have important implications in blocking the infraorbital nerve for surgical and local anaesthetic planning. KEY WORDS: Infraorbital foramen, Infraorbital rim, Infraorbital nerve block.
INTRODUCTION
The infraorbital foramen (IOF) is situated bilaterally on the maxillary bone. This foramen is directed inferormedially and through it passes the nerve and vessels of the same name. The infraorbital nerve is the continuation of the maxillary nerve. It then breaks into branches that supply the skin of the upper cheek, the mucosa of the maxillary sinus, the maxillary incisor, canine, and premolar teeth and adjacent upper gingivae, the skin and conjunctiva of the inferior eyelid, part of the nose, and the skin and mucosa of the upper lip [1] .
Infraorbital nerve block is a well-recognized regional anaesthetic technique which can provide intraoperative and postoperative pain relief in nasal endoscopic surgeries and also in oral and dental surgeries. The block may also be used to help diagnose neuralgia arising from the second division of the trigeminal nerve. The technique for infraorbital nerve blockade is most commonly performed as it exits the infraorbital foramen just below the inferior orbital rim. The techniques may be associated with the nerve trauma or with hematoma resulting from damage to the infraorbital vessels [2] . There is a need Kopal Saini . DESCRIPTIVE AND TOPOGRAPHIC ANATOMY OF INFRAORBITAL FORAMEN AND ITS CLINICAL IMPLICATION IN NERVE BLOCK to develop a technique based upon easily identifiable landmarks palpated through the skin that can be effectively used to target the infraorbital foramen during nerve block.
There may be an accessory branch of the infraorbital nerve that passes through the accessory infra-orbital foramen [3] . Knowledge regarding this accessory foramen is scare. The foramen should be taken care of during various interventions in this region.
MATERIALS AND METHODS
One hundred dry adult human skulls of indetermined gender were collected from the bone library of medical teaching institutes of Mumbai. The adult status of the skull was determined by the synostosis between the basiocciput and basi-sphenoid at the cranial base. Data were collected using a pair of dividers, ruler and digital camera. The pair of dividers was spanned across the distances to be measured. Distances were transferred to a ruler to record the readings. Following parameters were considered:
1 The orientation of infraorbital foramen was noted and classified as medial, vertical and inferomedial based on its direction (figure-1).
2 The vertical distance between superior border of infraorbital foramen and the infraorbital rim (figure-2).
3 The transverse distance between medial border of infraorbital foramen and piriform aperture of the nose (figure-2).
4 The transverse diameter of infraorbital foramen.
5 The vertical diameter of infraorbital foramen.
6 Accessory infraorbital foramen were noted (figure-3). Data were statistically analysed for descriptive statistics and paired T-test using standard software.
RESULTS
Infraorbital foramina in the 100 skulls studied five were damaged. A total of 195 foramina were considered in the study. The average vertical distances between superior border of infraorbital foramen and the infraorbital rim was found to be 6.7 ± 1.62 (2 -11) mm on the right side and 6.7 ± 1.73 (3 -12) mm on the left side ( The transverse diameter of the foramen was in the range of 1 -5 (3.7 ± 0.82) mm on the right side and 1 -5 (3.6 ± 0.86) mm on the left side whereas the vertical diameter was in the range of 2 -7 (4.2 ± 0.97) mm and 2 -7 (4.3 ± 0.93) mm on right and left sides respectively (table-1). Application of student paired t test to all the above parameters showed no significant difference on both sides (p>0.05).
In the 100 skulls studied, 11 accessory infraorbital foramina were observed 5 on right and 6 on left side. In four skulls the foramen was present bilaterally. Most of the accessory foranima were found to be superomedial in position ( figure-3) .
DISCUSSION
The knowledge of infraorbital foramen's size and location is very essential to surgeons and anaesthetists for various surgical procedures. Data on this foramen are very scanty for Indian population.
The infraorbital foramen was directed with a prominent groove in a few skulls. The infraorbital nerve and its vessels run along the direction of the foramen. While passing the needle to block the nerve, the groove may play an important role in succeeding the anaesthesia. Without accurate knowledge of the morphology of the infraorbital canal, performing an infraorbital nerve block would be more time consuming and less satisfactory. The operator may find the location of the infraorbital foramen with ease, but will not be able to establish a good angle of needle entry. Many studies have dealt with the location of the infraorbital foramen, but only a few discuss the exact morphology of the infraorbital canal. In real clinical situations, most anaesthetists applying an infraorbital nerve block are 'guessing' their way through the infraorbital foramen with the needle. Thus, more research is needed to guide the needle in a more precise direction [4] . [13] and Oliveira J [14] .This distance is a major factor that inhibits dentists from using the infraorbitalnerve block is the fear of injury to the patient's eye. IOF-IOR is vertical distance between the infraorbital foramen and infraorbital rim, IOF-PA is transverse distance between the infraorbital foramen and piriform opening of the nose.
Thus, knowledge of the distance between the infraorbital foramen and infraorbital rim may be useful in identifying the location of the danger zone during dissection of the fracture of the anterior maxillary wall or infraorbital wall, as well as during other surgical procedures [5] .
The piriform opening of the nose is an easily palpable border on the face which can be conveniently used to locate the infraorbital foramen. In the present study this average distance between infraorbital foramen and piriform aperture is 17.4 ± 2.43 (11 -23) mm, which is comparable with findings by Kazkayasi M [9], Lokanayaki V [12] , Rajni Singh [8] and Hussain Saheb Shaik [6] .
As per the measurements in this study it is hypothesiged that the best site for local anaesthetic block for the infraorbital nerve would be about 6.7 mm inferior to the inferior orbital rim and 17.4 mm lateral to the piriform aperture with direction of the needle superolateral. These findings need to be correlated to living human subjects and requires further clinical trails.
The transverse and vertical diameters in the present study are 3.6 ± 0.84mm and 4.3 ± 0.95 mm respectively. The dimensions of the foramen are dependent on the thickness of the neurovascular structures passing through it which may also determine the dosage of drug needed in anaesthetic procedure. There may be an accessory branch of the infra-orbital nerve passing through the accessory infraorbital foramen. The surgeon and anaesthetist should remember about this accessory infraorbital nerve during nerve block since injury to any branch may result in sensory loss or incomplete nerve block.
The frequency of accessory infraorbital foramen may change in terms of sides (right-left). In the study of Bresnan et al. [15] (2004), the frequency of accessory infraorbital foramen was identified to be 4.7%, more often on the left side (2.16%) than on the right side (1.22%). The frequency of accessory infraorbital foramen shows change with respect to race. Berry and Berry (1967) reported the frequency of accessory infraorbital foramen as 4.7% in Egyptians, 6.4% in Nigerian, 6.4% in Palestinian, 6.7% in Indians, 6% in North Americans, 13.2% in South Americans [3] .
According to Hanihara and ishida [17] Williams PL et al. [16] mentioned that inferior orbital foramen is sometimes double, even multiple, the accessory foramina being usually smaller and recorded at incidences of 2 -8% in various populations.
In the present study, out of the 100 skulls studied, 11 (5.64%) accessory infraorbital foramina were observed. In 4 skulls these were found bilaterally.
CONCLUSION
All these findings are important for performing local nerve block and surgery in the face in order to avoid injury to the neurovascular structures passing through the foramen. As per the measurements in this study, the best site for local anaesthetic block for the infraorbital nerve would be about 6.7 mm inferior to the inferior orbital rim and 17.4 mm lateral to the piriform aperture with direction of the needle superolateral. Possibility of accessory infraorbital nerve should be kept in mind during clinical procedures.
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